The calibration rig data was linear over the Ap range of the experiment from 700 Po to 4000 P_. 
In

Sonic Flow Coefficient Bleed Model
The freestream total to static pressure is:
If M, cos 0 > 1 and 0 >50 deg, the normal shock pressure jump is:
The exit static to local static pressure is:
where P°/Po accounts for a reduction in static pressure from station 0 to station a, see 
where p, is assumed to be the effective local total pressure at station 2. If friction losses are computed, then Pz2 would be computed. The A*/A ratio at the bleed hole exit is:
The sonic exit area is:
The exit mass flow is:
for hole angles other than 90 deg there is a ram effect described in the Ram Effect section below.
The sonic flow rate is:
The theoretical sonic flow coefficient, QT_ is: 
Flow Separation
The sonic discharge coefficient decreases with in- 
Pressure Ratio Effect
The discharge coefficient is reduced to account for internal flow separation.
For bleed hole angles greater than 50 deg, pressure ratio, p_. > 0.5, and local Mach number greater than 0.84 p, -
Hole Angle Effect
The reduction in CD is assumed to be zero for 0,k-. .. 
